BACKGROUND. Few measures exist to assess physicians' practice style, and there are few data on physicians' practice styles and patterns of care.
Breast cancer is largely a disease of older women; nearly 50% of the new cases and almost two thirds of the deaths from this disease occur among the 13% of the female population that is aged 65 years or more. 1 Currently, there are marked variations in breast cancer treatment within this older population. 2, 3 The reasons for this variability are complex, reflecting differences in underlying patient health and functional and mental capacity, 4 -6 disparities in socioeconomic status and access to care, [7] [8] [9] [10] variations in patient preferences, [11] [12] [13] differences in the health care structure and delivery systems, 14 -16 and geographic variations. 2, 3, [7] [8] [9] 14, [17] [18] [19] Although there are few direct data on how physicians affect treatment patterns, it seems possible that some of the observed variation may also be explained by differences in physician's attitudes, practice volume, or general "practice styles." 6,20 -24 While the general concept of practice style is not well defined, in the case of breast cancer treatment, where there are different local treatment approaches available that yield similar survival rates, [25] [26] [27] [28] surgeons could have a preference for one type of treatment over the other. 22, 23 This preference may be the result of the surgeon's training, case mix, economic incentives, and/or underlying attitudes. 29 In this study, we use standardized clinical vignettes to measure whether a national random sample of surgeons treating fee-for-service (FFS) Medicare beneficiaries had an underlying preference, or "propensity,"for a particular breast cancer local therapy. The use of written case simulations to measure propensity has the advantage of controlling for disease and patient attributes. 30 Unlike most other studies involving clinical scenarios, 22, 23 we validated the propensity measure against 2 sources: surgeons' self-reported practices and the actual treatments provided to their older patients. In addition, we evaluated factors associated with having different propensities. We hypothesized that personal characteristics (age, gender, training, and attitudes) 22, [31] [32] [33] [34] and practice environment (volume of breast cancer patients, region of practice, and area fees for surgical procedures) 31, 35, 36 would be associated with specific practice styles.
Methods

Definition of Propensities and Other Variables
Three standardized clinical scenarios were developed to measure propensity. Two scenarios focused on choices for local surgery (breast conservation or mastectomy), and 1 scenario was designed to evaluate the propensity to recommend radiation after breast conservation. The scenarios were self-administered and depicted older women with localized breast cancer and selected clinical characteristics, followed by questions about the treatment the surgeon would select for each woman (Appendix B). The scenarios were drafted by a panel of radiation oncologists, surgeons, medical oncologists, and geriatricians to represent clinical situations in which there was no one "right" answer. The concept underlying the use of these scenarios was that in these clinical "toss-up" situations, physicians with strong leanings in either direction (ie, toward breast conservation or mastectomy, or radiation vs. no radiation) would choose the treatment most consistent with their individual preference. Thus, we developed scenarios that were clinically neutral and had minimal variability in patient and other dimensions. The vignettes were focus-group tested on a representative sample of surgeons at an American College of Surgeons annual meeting by 2 of the authors (J.S.M. and S.B.E.) to assess face and content validity, 37 acceptability, and variability in responses.
Propensity for breast conservation (BCS) or mastectomy (MST) was defined as selecting that particular surgery in 2 of the 2 cases in which the choice was a toss-up; if surgeons chose BCS in one case and MST in the other, they were coded as having a mixed propensity. Since one scenario was designed to measure radiation propensity and depicted a situation in which virtually all surgeons would choose BCS, it was omitted from surgical propensity scoring.
Although National Cancer Institute guidelines recommend that BCS be followed by radiotherapy (RT), 28 clinicians often omit RT in the elderly, 38 and the use of RT is currently the subject of clinical investigation and shifting clinical paradigms. 39, 40 Propensity to recommend radiation after BCS was defined as choosing RT after BCS in the scenario in which this choice was a toss-up (a small, screen-detected tumor with favorable prognosis, advanced age, moderate comorbidity, and potential difficulty with transportation).
Response rates to the scenarios were very high: 96% of surgeons responded to both surgical scenarios, only 0.7% did not respond to either; and 97.4% responded to the RT scenario. Nonrespondents were omitted from analyses. Surgeon age, gender, or other characteristics were not associVol. 39, No. 3 PRACTICE STYLES FOR BREAST CANCER TREATMENT ated with having any missing data versus having complete data.
To test the sensitivity of results to alternative scoring algorithms, we also evaluated results in which BCS propensity was defined as choosing BCS on all 3 scenarios and MST was defined as choosing MST on 2 of 3 scenarios (since virtually all surgeons chose BCS on the RT scenario); surgeons not falling into 1 of these 2 categories were coded as "mixed." Using this alternative scoring schema, results were identical to those obtained using the original algorithm (data not shown).
We also ascertained a number of personal and practice environment variables that might be related to a surgeon's propensity, including physician age (under 45 years, 45-59 years, and 60 years or older), gender, self-report of specialty training in surgical oncology (yes/no), teaching hospital affiliation (yes/no), affiliation with a National Cancer Institute designated cancer center (yes/no), region (9 major US census divisions), area Medicare fees, and attitudes.
Fees were defined as the average fees paid by Medicare in 1994 for BCS and MST in the 3-digit zip code of the surgeon's office. We chose to use an area-level measure to represent the fees physicians might expect to receive for performing either MST or BCS. The Medicare physician provider file was used to identify surgeons' business zip code. Area fees were calculated from the 1994 Medicare 100% file of breast surgery claims.
Attitudes toward patient participation were measured using a previously validated 11-item instrument, in which a higher summary score represents an endorsement of high patient participation in breast cancer treatment decisions and a low score indicates a belief that patients should participate less in decisions. 22, 23 We also asked surgeons to report on their volume of breast cancer cases, proportion of practice made of up women 65 years or older, and percent of BCS among their elderly patients. Because the distribution of these variables was skewed, responses were categorized into 2 levels, using the median to divide surgeons into 2 groups (low and high). Results of analysis using these factors as continuous variables yielded virtually identical results. For ease of interpretation, results using categorical variables are presented.
Finally, in analyses of the relation of propensity to actual treatment, we controlled for patient age, race, cancer stage, and comorbidity. Comorbidity was measured using the Charlson Index 41 adapted for inpatient, outpatient, and part B Medicare claims for the period from 2 months to 2 years before surgery using the method described by Deyo and colleagues 42 and Romano et al. 43 
Setting, Population, and Data Collection
Surgeons included in the present study were the treating surgeons of a national random sample of Medicare beneficiaries newly diagnosed with earlystage breast cancer between 1992 and 1994. Because the Health Care Financing Administration does not have claims for women treated in managed care settings, our sample is limited to women cared for in the FFS sector. Also, because claims do not include disease stage, we contacted surgeons to confirm eligibility (women aged 67 years or older with stage 1, 2a, or 2b breast cancer; women with bilateral cancer or multicentricity were excluded). There were 3,851 eligible women. We selected a sample of 1,531 surgeons of these eligible women to participate in the survey; this sample was drawn to yield an estimated 1,000 completed surveys. Surveys were mailed to the surgeons between winter 1997 and spring 1998; 109 were retired or deceased, leaving a sample 1,422. If a surgeon did not respond, a second survey was mailed or faxed. If the survey was still not completed, surgeons were contacted by telephone. Seventy percent of surgeons (n ϭ 1,000) completed surveys (67% by mail and 33% by telephone); 68 could not be located, 241 were not contacted for telephone follow-up, and 113 actively refused. The responding surgeons cared for an average of 1.4 eligible patients, and the majority (70%) cared for 1 sample patient. Responding surgeons and nonrespondents were similar in terms of region of practice and their patients'characteristics, including age, race, stage, comorbidity, and treatment (data not shown). There were also no differences between surgeons who responded to the survey by mail and those who completed the survey via telephone; however, we included mode of response to control for any unmeasured bias.
Statistical Analysis
We used 2 and t tests to evaluate the strength of associations 44 between propensity and selfreported practice and patients' actual treatment (criterion validity 37 ). Logistic regression models 45 were used to evaluate factors associated with having a BCS, MST, and RT propensity or reporting performance of a high volume of BCS, controlling for other covariates. We used logistic instead of multinomial regressions for ease of interpretation; these 2 methods give comparable results. All variables were entered into the models. To achieve the most parsimonious models, nonsignificant variables (except key controlling variables) were omitted from final models. To estimate the variance in outcome explained by a given variable, we compared the 2 for improvement in fit for the final model and a reduced model omitting the variable of interest (eg, propensity, fees, or region). Standardized regression coefficients from the full final models were also used to rank the relative importance of significant predictors. Model fit was assessed using the C statistic, an index used to assess predictive ability, where 1 indicates perfect prediction. All analyses were performed with SAS software.
Results
This sample of surgeons treating FFS Medicare patients was largely middle-aged, as well as predominantly male (93%), and about half reported that the majority of their practice focused on older women ( Table 1 ). The 3 different surgical propensities (BCS, MST, and mixed) were fairly evenly distributed over the sample ( Table 2) .
Validation of the Propensity Scenarios
Surgical propensities were significantly associated with self-reported practice and actual treatments (Table 3 ). For instance, 44.4% of patients of physicians with a BCS propensity had BCS, compared with only 26.8% of patients whose surgeons had an MST propensity (P Ͻ0.001). Propensity to recommend radiation after BCS was significantly related to RT use (Table 4) .
Because the treatment received by patients may also be influenced by patient and clinical factors, we examined treatment as a function of propensity, controlling for other key covariates (Table 5) . In these analyses, propensity was significantly associated with actual treatment. For instance, BCS propensity was a significant independent predictor of having BCS versus MST (OR 1.68, 95% CI 1.29 -2.18). Propensity also explained 22%, 36%, and 10% of the variance in BCS, MST, and RT receipt, respectively.
Factors Associated With Surgeons' Surgical Propensity
Having a BCS propensity was independently related to several environmental, personal, and practice characteristics (Table 6 ). Based on the standardized regression coefficients, area Medicare fees were the strongest predictor of having a BCS propensity, followed by region, attitudes toward patient participation, volume, and surgeon age. For example, controlling for other factors, surgeons practicing in areas with the highest BCS fees ($591) were 8.61 (95% CI 2.26 -32.73) times more likely to have a BCS propensity than surgeons in areas with the lowest BCS fees ($247). On average, surgeons with a BCS propensity practiced in areas with higher fees for both procedures and with the smallest average difference between MST and BCS fees; as fee differences increased, surgeons were more likely to have an MST propensity ( Table 7) .
Regional variations in propensity also were observed. For example, surgeons practicing in southern Atlantic states were 4.2 (95% CI 1.78 -9.75) times more likely to have an MST propensity than those in the Northeast (Table 6 ). To assess the relationships between regional and fee effects on propensity, we compared results of the full model with reduced models that excluded either fees or region. Overall, region explained 26% of variability in propensity, whereas fees accounted for 16% of the variance. Region was also totally independent of the other predictor variables, except in 1 region (central United States), where region became insignificant after fees were considered. Thus, in this single region only, surgical fees appeared to account for some of the regional difference in propensity.
Among variables measuring physician's personal and practice characteristics, attitudes toward patient participation was the strongest predictor of propensity. Surgeons with the strongest beliefs in patient participation (scoreϭ55) were nearly 6 (95% CI 1.67-20.84) times more likely to have a BCS propensity than surgeons with the lowest beliefs in patient participation (scoreϭ11), controlling for other factors. Surgeons with the highest volume were 44% more likely to have a BCS propensity than other surgeons (OR 1.44, 95% CI Vol. 39, No. 3 PRACTICE STYLES FOR BREAST CANCER TREATMENT 1.04 -1.97), and male surgeons were independently 2.08 (95% CI 1.03-4.21) times as likely as females to have an MST propensity.
Factors Associated With Surgeons' Propensity to Recommend Radiation After BCS
The relative ranking of factors related to having a propensity to recommend radiation after BCS differed somewhat from that seen for surgical propensity, with surgeon age, gender, and training being the most important predictors of radiation propensity. For instance, physicians aged Ն60 years were 0.44 (95% CI 0.30 -0.71) times less likely and males were 0.35 (95% CI 0.14 -0.85) times less likely to have a propensity to use radiation after BCS than surgeons under 45 years of age or female surgeons, respectively, controlling for other factors (Table 8) . 
Predictors of Self-Reported Practice
To evaluate whether the same factors were associated with both propensity and self-report (concurrent validity), 37 we developed a parallel model evaluating factors predicting self-reported practice. As was seen for BCS propensity, characteristics of the practice setting (eg, volume [OR 1.69, 95% CI 1.26 -2.27] and region) were independently related to self-reported use of BCS. Other variables operated in a similar direction and magnitude in predicting self-report as propensity, although they did not reach significance in the self-report model (data not shown).
Discussion
This is the first US study that we are aware of that uses a large, national FFS Medicare sample to describe surgeons' propensities for breast cancer treatment in older women. We have developed a tool using standardized clinical vignettes that appears to successfully elicit surgeons' propensities for the local management of breast cancer. Overall, the strongest predictors of surgical propensities were area Medicare fees, followed by region, attitudes toward patient participation in treatment decisions, and other personal and practice characteristics. In contrast, personal characteristics and training were the most important determinants of propensity to recommend radiation after BCS.
Clinical vignettes have been used to evaluate a variety of physician behaviors, including rheumatoid arthritis management, 46 ,47 hypertension evaluations, 48 colorectal cancer detection, 49 hysterectomy and cholecystectomy use 50 low back pain management, 51 and breast cancer treatment preferences. 22,23,52 Standardized clinical scenarios have several advantages: they can control for patient and clinical characteristics, they are easy to selfadminister, and they can be collected from large samples of providers. 30 This approaches assumes that the physician's tendencies, as measured in the vignettes, correspond to their actual behavior under comparable circumstances. Unfortunately, in many situations, the scenarios have not been validated against actual practice. For instance, Jones and colleagues 30 found that only 15% of studies reported an assessment of validity. In our study, propensity for surgical treatment explained a considerable amount of the variation in actual treatments received by patients in the surgeons' practices, even after considering patient and clinical characteristics. However, actual practice patterns can also be influenced by other factors not 
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directly reflected in a written scenario, including patient-physician interactions and communication, differences between the clinical situations portrayed in the scenarios and the surgeon's "typical" patients (eg, case mix), social desirability response, 53 and other biases. 54 In our study, we found that Medicare fees in the surgeons'practice areas were associated with practice style. Other economic incentives, including setting of practice, percent of practice that is capitated, referral disincentives, and profit sharing arrangements, also have the potential to influence practice styles. [55] [56] [57] For instance, Keeler and Brodie 55 noted that women with private insurance were more likely to receive cesarean sections than women in staff-model HMOs. Of note, in our study, physicians with a BCS propensity practiced in areas in which the smallest average difference in fees for the 2 procedures existed, and those with an MST propensity worked in areas with greater fee differences. This implies that the closer the fees were to being economically neutral, the more likely surgeons were to have a propensity to use BCS.
Interestingly, the regional differences in propensity we observed were largely independent of local area fees and mirror the results of prior findings of regional variations in use of BCS. 7 However, some of the regional variation in practice style may be related to other factors we did not measure, such as availability of and distances to RT facilities, as well as area socio- 58 used standardized scenarios and found that physician practice style was significantly correlated with hospital admission rates, but this relationship was diminished after considering community socioeconomic characteristics. Scenarios such as the ones we have developed could be used in future research to further delineate interactions between practice style, community and patient attributes, and the medical care environment. Two personal attributes of the surgeons-attitudes and gender-were associated with having a propensity to perform BCS. For example, similar to earlier studies by Liberati and colleagues, 22, 23 we found that surgeons with the highest scores on a scale measuring attitudes toward patient involvement in treatment decision making were independently more likely to have a breast-conserving propensity than surgeons with lower scores. Male surgeons were also more likely to have a propensity for MST than female surgeons. Similar gender differences have been noted for cancer screening 33, 34 and treatment practices. 32 In prior research, institutional volume has been noted to be a strong predictor of BCS, with larger hospitals performing significantly more BCS than smaller hospitals 7 ; our study demonstrates a similar relationship at an individual provider level.
Although diffusion of BCS has increased over time since the initial publication in 1985 of the National Cancer Institute consensus guidelines for treatment of early breast cancer, 3,28,59 -61 at the time of our survey in 1997/1998 only about one third of surgeons had a propensity to perform BCS. Younger physicians tended to have a propensity for BCS and RT more often than older physicians. It is possible that surgeons who completed their training more recently are more likely to agree with the guidelines. Alternatively, other unmeasured characteristics of the surgeon or practice setting may influence propensities and observed diffusion patterns.
There are several caveats that should be considered in evaluating our results, including response rates and generalizability, temporal trends, effects of social desirability and quality of self-report data, and the reliability of our measure. To the extent that the nonrespondents may have differed from the respondents, our conclusions might not be representative of the surgeon population. However, our response rate of 70% is excellent for a mail survey of physicians, 58 and the responding surgeons were similar to the nonrespondents in terms of their patient populations. In 1994, only 8.1% of Medicare beneficiaries were cared for in non-FFS settings 62 ; by 1999, this proportion had increased to 17%. 59 Among older breast cancer patients, 86% are diagnosed in FFS and 14% in managed care settings, and practice patterns for early-stage breast cancer are fairly similar for older women across both settings. 59 Although physician characteristics do not appear to affect participation in managed care, providers' practice profiles may affect participation in managed care contracts. 63 In addition to such potential selection biases, any differences in economic incentives across practice settings could also affect surgeons' practice styles. For example, physicians in FFS settings may be motivated to maximize their monetary return, which would encourage them to favor the procedure with the highest payment relative to their time costs, all other factors being equal. Conversely, physicians in managed care settings often have incentives to provide the lowest cost combination of treatments possible. 64 Overall, our results seem to have good external validity for surgeons practicing in the FFS sector. As physicians begin treating a greater number of older patients in managed care settings, or see a mix of FFS and managed care patients, it will be important to verify our results in other settings.
The surgeons were surveyed in 1997/1998, whereas data about their treatments provided to actual patients and area fees were measured from an earlier time period (1994), which limits causal (continued from Table 6) ‡ Standardized regression coefficient. The standardized coefficient represents the change in odds of propensity for each 1 standard deviation in the unit of a given variable. As such, it provides a comparable estimate of the magnitude of the effect of each variable, given the differences in scaling across variables. The larger the absolute value of the standardized coefficient (either positive or negative in direction of effect), the greater the relative ranking of the explanatory importance of the variable. inferences. However, we do not think the time differential biased our results, since migration of surgeons was very low and area Medicare fees did not change appreciably, because the transition to the Medicare fee schedule was largely complete by 1994. 65 In future work, it will be important to extend our findings using recent data that include contemporaneous information on practice style and environment, patient preferences, and actual patterns of care.
In survey research, results may also be influenced by social desirability biases giving the perceived "correct" answer. 37 This bias should have acted to inflate the number of surgeons reporting a BCS propensity. However, the propensities were fairly evenly distributed over the 3 choices (BCS, mixed, and MST), which suggests that this was not a major factor. Surgeons did, however, overestimate their volume of both BCS and radiation compared with the actual treatments received by their patients. Although a tendency to overestimate desirable behaviors has also been observed for physician reports of cancer screening, 66 we believe that it is probably due to the secular increase in BCS between 1994 and 1997/1998. 15 Although mode of survey response did not affect results, patients of surgeons who responded by mail were more likely to have had BCS and less likely to have had MST than patients of surgeons who required telephone follow-up for response, which suggests that some social desirability response bias could have been operating. To the extent that social desirability bias occurred, it should have biased results of associations between propensities and practice to the null.
Our measure of propensity for local treatment is based on a small number of scenarios. When clinical decision making is complex, as it is in older women, a few vignettes may not adequately capture all of the nuances of propensity. 30 Ideally, we would have included a larger number of clinical situations to increase reliability and predictive power. It would also have been of interest to reassess responses at another point in time to evaluate test-retest reliability. In addition, in future research, it would be interesting to determine whether a much larger set of scenarios could be used to capture the effects of selected patient characteristics on practice style. On balance, we used a short instrument that focused on clinical factors to demonstrate the validity of measuring propensity, to minimize respondent burden, and to maximize response rates.
Despite these limitations, our measure of surgeons' breast cancer treatment propensities appears to have reasonable face, content, construct, and criterion validity. Our primary findings that surgeons' practice styles are associated with area Medicare fees and personal and practice characteristics appear robust. Thus, it is possible that surgeon's propensities do explain some of the observed variations in breast cancer treatment patterns among older women, either directly or through framing that could affect patient decision making.
Other potential methods of evaluating physicians' treatment propensities include direct observation of a sample of patient-physician interactions, peer assessment, 67 detailed chart review, or analysis of claims data. 31 Collection of these data is generally time consuming, and each data set would need to be adjusted for confounding variables, such as patient age and comorbidity. 31 The standardized scenarios we developed have the advantage of being acceptable, noninvasive, resource efficient, and feasible for large-scale studies. 68 This type of measurement of physician practice style appears to provide a valid estimate of the unique physician contribution to the health care process. A measure of physician practice style can, in turn, be used as an explanatory or controlling variable in studies of quality of care, adherence to guidelines, 69 patterns of care, 70 health outcomes, 71 service utilization and costs, 31, 35, 57 and shared decision making. Data on propensities can also inform interventions designed to influence treatment patterns. Finally, in situations in which propensities do not reflect current standards of care, educational or peer-review programs designed to alter physician behavior could be developed to improve the quality of care. 31, 50, 72 
